Introduction
T ype 1 (T1DM) and type 2 diabetes mellitus (T2DM) have previously been shown to have a significant impact on the risk of disability retirement. [1] [2] [3] [4] The aim of this study was to estimate the proportion of disability retirements, among employees with diabetes, which could be attributed to occupational status. This perspective was considered important since both incident diabetes 5 and disability 6 are marked by a social gradient. Obtaining detailed information on the relationship between diabetes, disability retirement and occupational status is, therefore, undertaken with a view to informing efforts to tackle the problem of early retirement 7 and, in particular, early retirement among people with diabetes. Utilizing the population registries in Denmark provides strong and comprehensive data upon which these relationships can be delineated and understood.
Methods
The study used a dataset generated by combining variables from four national registries-the central person registry (CPR), the Danish National Diabetes Registry (DNDR), 8 the employment classification module (AKM) and the National Registry of Social Transfer Payments (DREAM) in Denmark. 9 The CPR contains information on date of birth, gender, geographic residence, death and migrations for every person who is/has been an inhabitant of Denmark at some time since 1968. DNDR does not enable any distinction between T1DM and T2DM. Every resident of Denmark has a unique CPR number which provides the basis for linking individual data between different registries.
Occupational classification was derived from the SOCIO variable used by Statistics Denmark. SOCIO follows the categorization applied in the International Standard for the Classification of Occupations (ISCO 88) and, as such, classification will be based on the skills deemed necessary to undertake a specific occupation and not on formal education or income.
The study population comprised all employees in Denmark aged 20-59 years old registered in DNDR at baseline (1 January 2001). These people were followed from 1 January 2001 to 31 December 2010. The endpoint was disability retirement sometime during follow-up. All subjects were followed until any of the following events occurred: s/he reached the endpoint, s/he emigrated, s/he opted for early retirement, s/he turned 65 (65 being the official pension age during the study period), s/he died, the study period ended. Person years at risk (PYRS) are calculated for each individual.
With professionals without diabetes as reference, we used Poisson regression to estimate occupational rate ratios (RR) for disability retirement, stratifying by gender, age (10-year age groups) and regional demography. The RRs are presented with 95% confidence intervals. Proc genmod in SAS version 9.3 was used to implement the analysis.
The term 'excess fraction' (EF) refers to the proportion of the cases of disability retirement that would not have occurred if the retirement rate in each occupational group had been the same as it was among the professionals. For the purposes of this analysis we focussed exclusively on people with diabetes, so it is professionals with diabetes who represent the reference group here.
The EF was calculated according to the equation
where p i is the proportion of the employees that belong to occupational group i while RR i is the rate ratio between group i and the reference group (professionals with diabetes). Monte Carlo simulation was used to calculate a 95% confidence interval for the EF estimate.
Results
In total, there were 58 735 people with diabetes aged 20-59 years old living in Denmark at baseline, of which 32 341 were employees. 3331 employees were excluded due to a missing occupational code, meaning we have no valid occupational information about them. The remaining 29 210 (16 855 men and 12 355 women) were included in the analysis. The follow-up yielded 3163 cases of disability retirement in 231 484 PYRS. As highlighted in table 1, both occupational status and diabetes are associated with significantly elevated risk for early retirement.
Comparing professionals with diabetes to those without, we can observe that professionals with diabetes have a 353% greater risk of disability retirement than their counterparts without diabetes. But diabetes and low occupational status also have a clear compound effect, evinced in the result that workers in elementary occupations have a 1173% greater risk for early retirement than professionals without diabetes.
When looking exclusively to people with diabetes, the EF was 0.477 (95% CI 0.431-0.521). In practice these findings imply that 47.7% of cases would not have occurred if people with diabetes in all occupational groups had a rate of retirement equivalent to professionals with diabetes.
Discussion
The prevalence of diabetes among the working population in Denmark is relatively low when compared with prevalence within the population as a whole. 8 This can be accounted for by the fact that T2DM prevalence is directly related to age and excluding everyone over 59 years of age at baseline inevitably limits the size of the study population. Nonetheless, the observed cases of disability retirement represent >10% of the study population. Given the individual, social and economic consequences of disability retirement, 10% permanently leaving the labour market over a 10-year period represents a notable level of attrition.
In terms of direct causality, work factors alone may account for a proportion of the observed inequalities, but clearly work is not the sole cause of structural inequalities in health. We must also recognize the potential for endogenity in our results, as people who develop T2DM are also vulnerable to other risk factors that could directly or indirectly lead to premature exit from the workforce. Yet while work alone is not the only source of health inequalities it is, nonetheless, one of the social structures in which health inequality is most clearly articulated. As such, it provides an ideal arena to address and tackle health inequalities and our results support the view that health professionals should target specific groups, such as employees with diabetes engaged in occupations which confer low occupational status. The relative risks revealed in our study are especially concerning given that there is evidence to suggest levels of social inequality in prevalent T2DM are on the increase. 10 Assuming these trends continue there will, both proportionally and numerically, be more individuals with diabetes with a relatively high risk of disability retirement. Targeting primary, secondary and tertiary prevention to the groups that need it most thus seems a potentially important strategy in attempts to prolong the working lives of individuals.
It is a weakness of our data that we are not able to distinguish between T1DM and T2DM. Future work in this area should investigate different paths to disability among people with diabetes with more precision. The dataset is, however, also the strength of this study and using comprehensive population data has allowed us to provide strong evidence for the level of social inequality in disability retirement among people with diabetes.
In addition to the patent moral and social arguments for addressing inequality, the data we present here also support the inference of economic ramifications. In countries with an ageing workforce, it is inevitable that we will see increasing numbers of individuals with chronic conditions within the labour force. Raising the retirement age is, thus, an insufficient solution to the economic problems an ageing workforce poses, unless accompanied by strategies to help those most at risk of disability retirement.
